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Abstract: This study was conducted seasonally between May and December of 2009 on the avifauna of the Lake
Yeongnam (Yeongamho), Jeollanam-do region and the surrounding reclaimed arable land area. The study observed
a total of 167,675 birds of 98 species, 29 families and 13 orders. The most dominant species was the baikal teal
(Anas Formosa) at 150,000 counts (89.46%), followed by, in decreasing order, the bean goose (Anser fabalis) at
3,175 counts (1.89%) and the mallard (Anas platyrhynchos) at 1,869 counts (1.11%). In terms of the individual
seasons, winter showed the highest species and individual bird counts among all four seasons at 104,710 birds of 59
species. A total of 14 government protected bird species, including the Chinese egret, bean goose, baikal teal,
cinereous vulture, hen harrier, sparrow hawk, northern goshawk, common buzzard, rough-legged buzzard, imperial
eagle, peregrine falcon, common kestrel, merlin and the long-billed ring plover, were observed during the study.
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Introduction
The reclamation project of the tidelands in Korea began in
1963 in Gyehwado (Is.), and a total of 1,634 projects,
including the Saemangeum reclamation project finished in
2010, were conducted since then. Currently, a number of
reclamation projects are being conducted in various areas in
Korea. Geographical regions, such as mudflats, inland
wetlands and estuaries, are decreasing as a result of such
developments, and such decrease is assessed to be
responsible for ecological changes, including the shift of
the dominant species from wading birds to Anatidaes and
decrease in species diversity.
The Yeongam tideland is located in the administrative
district of Haenam-gun and Yeongam-gun of Jeollanam-do
and is included as one of the most internationally prominent
wetlands as designated by the Convention on Wetlands of
International Importance Especially as Waterfowl Habitat,
held in Ramsar. The Yeongam tide embankment, which
connects the Hwangdo (Is.) of Samho-myeon, Yeongam-
gun and Guseong-ri of Sani-myeon, Haenam-gun, was
completed in 1993, and following the change from
Yeongam Bay to Lake Yeongam (Yeongamho), there has
been efforts of demineralization, which is continuing to this
day (Lee, 1997). Lake Yeongam was called the Yeongam
Bay before the construction of the Yeongam tide embankment.
The area used to be characterized by clam farming, with its
significant difference between its high and low tide which
revealed large-scale tidal flats during low tide. The surface
area of freshwater lake is 42.86 km2, with 131.6 km2 for
possible agricultural development which will be completed
in 2013. Water from valley upstreams and Okcheon stream
enter the area, and 1.93 km2 floating island, located in
Dangdu-ri, provides resting grounds for various aquatic
birds, including geese (Jung, 2010).
Despite such background, there has been increased
pressure for the construction of various architectures, including
tourist and leisure buildings, F1 racing stadium, botanical
tourist area and gold courses, in the area. Furthermore, the
study area is facing risks of large-scale deaths as a result of
various diseases and intoxication, including A.I. and
botulism, which reinforces the importance of this study.
The purpose of this study was to analyze the characteristics
of habitation and distribution of the avifauna of Lake
Yeongam and the surrounding reclaimed arable land area in
order to provide basic information for the protection and
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management of the Lake Yeongam ecosystem.
Materials and Methods
The study was conducted over a total of 4 sessions in 2009,
1st session between May 21st and 24th, 2nd session between
August 23rd and 26th, 3rd session between October 16th and
19th, and the 4th session between December 4th and 7th, on
Lake Yeongam and the surrounding reclaimed arable land
area (Fig. 1).
Study methods were used the Point Census Method and
the Line transect method (Bibby et al., 1992) while walking
or driving alongside the Lake Yeongam area and the
surrounding reclaimed arable land area. 30 minutes were
spent on each observation point, and during this time, the
naked eye and a binocular (10×40) were used, along with
observation of bird cries and flight patterns, to determine
bird species and count. Furthermore, a GPS (Garmin, eTrex
Vista C) was used to record sites of bird observation, and a
camera (Nikon D300) and telephoto lens (AF-S NIKKOR
300 mm) were used for filming.
Study results were organized using The Encyclopedia of
Animals and Plants of Korea, Volume 25: Animals (Avian
ecology) (Won, 1981) and Bird of Korea (Lee et al., 2000),
and The Natural Monuments of Korea (Yoon et al., 1998)
and The Endangered and Protected Wildlife of Korea (Won
and Yoon, 1998) were used for natural monument species.
Equations used for the analysis of study results are as
follows (Brower et al., 1990; Shannon and Weaver, 1949;
Margalef, 1963).
1) Dominance (Dom.)
Dom. (%)=(ni/N)×100
ni: number of individuals in the ith species
N: total number of individuals in survey area
2) Spesies diversity (H')
H'=−Σ(ni/N)×ln(ni/N)
Results and Discussion
Avifauna
During the study period (4 seasons), a total of 167,675 birds
of 98 species, 29 families and 13 orders were observed in
the Lake Yeongam area and the surrounding reclaimed
arable land area (Table 1). Among these, the baikal teal
showed the highest dominance at 89.46%, followed by, in
decreasing order, the bean goose (1.89%), mallard (1.11%),
barn swallow (1.05%) and the common teal (0.77%). The
baikal teal (Anas Formosa), which is an internationally
protected and endangered species, are generally found
wintering in Korea between November and February in
large groups of thousands or even tens of thousands (Gore
and Won 1971; Kang and Cho 1996). There has been an
increase in the ratio of baikal teal wintering in various
reclaimed lakes, including Lake Yeongsan, Lake Geumho
and Lake Gocheonam, and reclaimed arable land. The
Winter Simultaneous Census conducted in 2009 reported
that Lake Yeongam showed the highest number of baikal
teal at 435,000 bird counts (40.91% of national count),
marking the area’s international significance. The number
of Anatidaes found in the Lake Yeongam area and the
surrounding reclaimed arable land area made up 95% of the
total birds observed (Fig. 2). Ducks and geese, which prefer
arable land, such as plant feeding, were the prominent
dominant species, and it is assessed that the provision of
new habitats for Anatidaes, which use Lake Damsoo as
wintering grounds, as a result of reclamation projects have
led to various aquatic birds favoring the study area.
In terms of species composition per order, order
Passeriformes showed the highest number of species at 42
species (42.50%), followed by order Laridaes at 13 species
Fig. 1. Map of study area (······ survey area)
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Table 1. List of birds observed on Yeongam Lake in Korea
NO. Scientific Name Korean Name Spring Summer Autumn Winter Peak count Dom.(%)
1 Podiceps ruficollis 논병아리 1 24 9 15 15 <0.05
2 Podiceps cristatus 뿔논병아리 150 150 0.13
3 Podiceps auritus 귀뿔논병아리 24 24 <0.05
4 Podiceps nigricollis 검은목논병아리 4 4 4 <0.05
5 Phalacrocorax carbo 민물가마우지 18 18 <0.05
6 Ardea cinerea 왜가리 3 7 8 4 8 <0.05
7 Egretta alba modesta 중대백로 13 26 3 2 26 <0.05
8 Egretta intermedia 중백로 1 2 3 <0.05
9 Egretta garzetta 쇠백로 6 15 4 4 15 <0.05
10 Egretta europhotes 노랑부리백로 1 1 <0.05
11 Bubulcus ibis 황로 60 12 60 0.05
12 Butorides striatus 검은댕기해오라기 2 2 <0.05
13 Nycticorax nycticorax 해오라기 1 1 <0.05
14 Anser fabalis 큰기러기 2,634 541 2634 2.34
15 Anser albifrons 쇠기러기 630 630 0.56
16 Anas strepera 알락오리 3 3 <0.05
17 Anas formosa 가창오리 50,000 100,000 100,000 88.67
18 Anas crecca 쇠오리 1,200 92 1,200 1.06
19 Anas platyrhynchos 청둥오리 447 1,422 1,422 1.26
20 Anas poecilorhyncha 흰뺨검둥오리 8 819 379 819 0.73
21 Anas clypeata 넓적부리 100 100 0.09
22 Aythya ferina 흰죽지 64 99 99 0.09
23 Aythya fuligula 댕기흰죽지 10 10 <0.05
24 Mergus serrator 바다비오리 1 1 <0.05
25 Mergus merganser 비오리 112 112 0.10
26 Aegypius monachus 독수리 1 1 <0.05
27 Circus cyaneus 잿빛개구리매 3 3 <0.05
28 Accipiter nisus 새매 1 2 1 2 <0.05
29 Accipiter gentilis 참매 1 1 <0.05
30 Buteo buteo 말똥가리 3 1 3 <0.05
31 Buteo lagopus 털발말똥가리 1 1 <0.05
32 Aquila heliaca 흰죽지수리 1 1 <0.05
33 Falco tinnunculus 황조롱이 4 1 8 7 8 <0.05
34 Falco columbarius 쇠황조롱이 1 1 <0.05
35 Falco peregrinus 매 1 1 1 <0.05
36 Phasianus colchicus 꿩 9 11 6 11 <0.05
37 Gallinula chloropus 쇠물닭 4 9 2 9 <0.05
38 Fulica atra 물닭 2 813 45 813 0.72
39 Vanellus vanellus 댕기물떼새 28 28 <0.05
40 Charadrius placidus 흰목물떼새 1 1 <0.05
41 Limosa limosa 흑꼬리도요 37 37 <0.05
42 Numenius phaeopus 중부리도요 8 8 <0.05
43 Tringa nebularia 청다리도요 17 40 21 40 <0.05
44 Tringa ochropus 삑삑도요 11 2 1 11 <0.05
45 Tringa glareola 알락도요 46 8 6 46 <0.05
46 Actitis hypoleucos 깝작도요 2 8 8 <0.05
47 Gallinago gallinago 꺅도요 4 5 5 <0.05
48 Larus crassirostris 괭이갈매기 63 138 62 280 280 0.25
49 Larus argentatus 재갈매기 8 182 182 0.16
50 Larus ridibundus 붉은부리갈매기 170 170 0.15
51 Sterna albifrons 쇠제비갈매기 4 4 <0.05
52 Streptopelia orientalis 멧비둘기 55 34 33 51 55 0.05
53 Cuculus canorus 뻐꾸기 5 5 <0.05
54 Apus pacificus 칼새 8 8 <0.05
55 Apus affinus 쇠칼새 6 6 <0.05
56 Dendrocopos kizuki 쇠딱다구리 2 2 <0.05
57 Alauda arvensis 종다리 200 293 293 0.26
58 Riparia riparia 갈색제비 61 61 0.05
59 Hirundo rustica 제비 132 556 1,075 1,075 0.95
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(13.27%), Anseriformes at 12 species (12.24%), Accipitriformes
at 10 species (10.20%), Ciconiiformes at 8 species (8.16%),
Podicipediformes at 4 species (4.08%), both Gruiformes
and Apodiformes at 2 species (2.04%) and orders
Pelecaniformes·Galliformes·Columbiformes·Cuculiformes
·Piciformes at 1 species each (1.02%) (Fig. 3).
In terms of the birds’ migratory pattern, among the total
of 98 species, winter migratory birds showed the highest
number of species at 37 species (37.76%), and this is
assessed to be the result of various species of ducks, geese
and birds of prey stopping by during the winter. This figure
is followed by, in decreasing order, 26 species of permanent
residents (26.53%), 22 species of summer migratory birds
(22.45%), 13 species of passage migrant birds (13.27%)
and 1 species of lost birds (1.01%) (Fig. 4).
Actual states by season
A total of 1,281 birds of 34 species, 20 families and 9
orders were observed during the spring season. Among
these, the oriental great reed warbler was found to be the
prevailing dominant species at 31.23%, followed by the
tree sparrow at 14.05%, barn swallow at 10.30%, vinous-
throated parrotbill at 9.45% and the fan-tailed warbler at
6.59%. In terms of the species composition of colonies,
Passeriformes showed the highest number at 17 species,
followed by 6 species of the Laridaes and 5 species of the
Table 1. Continued
NO. Scientific Name Korean Name Spring Summer Autumn Winter Peak count Dom.(%)
60 Hirundo daurica 귀제비 10 157 157 0.14
61 Motacilla cinerea 노랑할미새 9 9 <0.05
62 Motacilla alba 알락할미새 5 5 <0.05
63 Motacilla lugens 백할미새 6 6 6 <0.05
64 Anthus richardi 큰밭종다리 1 12 12 <0.05
65 Anthus godlewskii 쇠밭종다리 4 4 <0.05
66 Anthus hodgsoni 힝둥새 44 20 44 <0.05
67 Anthus rubescens 밭종다리 20 20 <0.05
68 Hypsipetes amaurotis 직박구리 10 16 27 9 27 <0.05
69 Lanius bucephalus 때까치 2 3 18 3 18 <0.05
70 Phoenicurus auroreus 딱새 8 8 5 10 10 <0.05
71 Saxicola torquata 검은딱새 13 36 36 <0.05
72 Turdus pallidus 흰배지빠귀 1 1 <0.05
73 Turdus naumanni eunomus 개똥지빠귀 10 1 10 <0.05
74 Paradoxornis webbianus 붉은머리오목눈이 121 156 448 179 448 0.40
75 Cettia diphone 휘파람새 17 17 <0.05
76 Acrocephalus bistrigiceps 쇠개개비 1 1 <0.05
77 Acrocephalus orientalis 개개비 400 70 156 400 0.35
78 Cisticola juncidis 개개비사촌 84 200 149 15 149 0.13
79 Aegithalos caudatus 오목눈이 52 52 0.05
80 Parus major 박새 11 14 5 14 <0.05
81 Parus varius 곤줄박이 4 4 8 <0.05
82 Emberiza cioides 멧새 1 1 <0.05
83 Emberiza fucata 붉은뺨멧새 8 8 <0.05
84 Emberiza rustica 쑥새 16 16 <0.05
85 Emberiza elegans 노랑턱멧새 8 142 142 0.13
86 Emberiza spodocephala 촉새 57 14 57 0.05
87 Emberiza pallasi 북방검은머리쑥새 7 7 <0.05
88 Emberiza schoeniclus 검은머리쑥새 1 1 <0.05
89 Fringilla montifringilla 되새 31 31 <0.05
90 Carduelis sinica 방울새 4 19 13 19 <0.05
91 Passer montanus 참새 180 220 298 143 298 0.26
92 Sturnus vulgaris 흰점찌르레기 5 5 <0.05
93 Sturnus cineraceus 찌르레기 75 75 0.07
94 Sturnus sericeus 붉은부리찌르레기 24 24 <0.05
95 Garrulus glandarius 어치 2 3 1 3 3 <0.05
96 Cyanopica cyana 물까치 55 14 51 55 0.05
97 Pica pica 까치 19 28 31 52 52 0.05
98 Corvus macrorhynchos 큰부리까마귀 4 4 <0.05
Number of species 34 42 57 59 98
Number of individuals 1,281 1,846 59,838 104,710 112,783
Species diversity(H') 2.39 2.58 0.87 0.30 0.69
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Ciconiiformes.
A total of 1,846 birds of 42 species, 21 families and 10
orders were observed during the summer season. Among
these, the barn swallow was found to be the prevailing
dominant species at 30.12%, followed by the tree sparrow
at 14.05%, fan-tailed warbler at 10.83%, vinous-throated
parrotbill at 8.45% and the black-tailed gull at 7.48%. In
terms of the species composition of colonies, Passeriformes
showed the highest number at 18 species, followed by 7
species of the Ciconiiformes and 6 species of the Laridaes.
Generally, mudflats, inland wetlands and mouth of a river
provide suitable breeding grounds for permanent residents
and summer migratory birds. The sedge and plant colonies
near reclaimed lakes are especially used commonly as
breeding grounds for various species of the family
Acrocephalidae and the vinous-throated parrotbill (Hur et
al., 1999). Furthermore, the area also includes forests and
residential areas nearby, which leads to the conclusion that
the area is suitable for the breeding of small birds, such as
the tree sparrow and the barn swallow, and Ardeidaes.
A total of 59,838 birds of 57 species, 24 families and 9
orders were observed during the fall season. Among these,
the baikal teal was found to be the prevailing dominant
species at 83.56%, followed by the bean goose at 4.40%
and the common teal at 2.01%. In terms of the species
composition of colonies, Passeriformes showed the highest
number at 29 species, followed by 9 species of the
Anseriformes and 6 species of the Laridaes.
A total of 104,710 birds of 59 species, 24 families and 10
orders were observed during the winter season. Among
these, the baikal teal was found to be the prevailing
dominant species at 90.50%, followed by the mallard at
1.36% and the spot-billed duck at 0.96% (Fig. 5). In terms
of the species composition of colonies, Passeriformes
showed the highest number at 22 species, followed by 9
species of the Anseriformes and the Accipitriformes each.
Such results are assessed to be the result of the provision of
wide inhabiting grounds and abundance of food supplies
for large-flock migratory wintering aquatic bird species,
such as the baikal teal, bean goose and the mallard, by
conversion to rice paddies following the reclamation
project. The study has also observed birds of prey species
found primarily during the winter. Therefore, it is predicted
that the study area is significant as a large-scale destination
for winter migratory birds. With the current conversion to
rice paddies in the Yeongam and Geumho reclaimed region,
it is expected that more winter migratory birds will arrive
here. 
Fig. 4. Percentage of the number of species by migration habit.
Fig. 5. Comparison of number of species and individuals by season
(Spring: May, 2009, Summer: Aug., 2009, Autumn: Oct., 2009,
Winter: Dec., 2009)
Fig. 2. Comparison dominant species in Yeongam Lake.
Fig. 3. Percentage of the number of species by Order.
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Species diversity
In terms of the individual seasons, the species diversity
index was 2.39 for spring, 2.58 for summer, 0.87 for fall
and 0.30 for winter (Fig. 6). Fall and winter showed low
species diversity index, because a single species of the
baikal teal was a highly prevalent dominant species, which
lowered the overall species diversity.
Endangered species
A total of 14 government protected species were observed
during the study period. A total of 7 Cultural Heritage
Administration designated natural monuments species,
including the Chinese egret (number 361), cinereous
vulture (number 243-1), hen harrier (number 323-6),
sparrow hawk (number 323-4), northern goshawk (number
323-1), peregrine falcon (number 323-7) and the common
kestrel (number 323-8). Two Ministry of Environment
designated Class-I endangered species, the Chinese egret
and the peregrine falcon, were observed, while a total of 10
Class-II endangered species, including the bean goose,
baikal teal, cinereous vulture, hen harrier, northern goshawk,
common buzzard, rough-legged buzzard, imperial eagle,
merlin and the long-billed ring plover, were observed. Such
findings did not differ significantly from the findings of
Jung (2010) at 17 species, but this study only showed 2
counts of the baikal teal, the most dominant species, which
showed significant difference in individual bird count. It is
assessed that the presences of the baikal teal, which flock in
large groups of thousands or tens of thousands, in Lake
Yeongam determine the individual bird count.
In this study, 12 government protected species were
observed during the winter, which is a significantly greater
number when compared to that of other seasons. According
to the Winter Simultaneous Census (2009), in the case of
endangered species observed in Yeongam reclaimed land
during the winter, there were 22 birds of 3 species for
Class-I endangered avian species and 437,419 birds of 5
species of Class-II species. The individual bird count of
Class-II endangered species was the highest in Korea. Such
findings were similar to the findings of this study, and while
there was a difference in the number of Class-II endangered
avian species, such difference is assessed to be insignificant
as it has been caused by one or two counts of birds of prey.
These results show that the study area is a significant
location as winter habitat of government protected species.
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